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o 


96 


102 


lOo 


int. 

114 


120 


126 


132 


138 


14.4 


' 150 


156 


162 


168 


171+ 


180 j 


v * 

r 




119 




TOO 
133 


140 


147 


Tel. 
15^ 


161 


I60 


175 


182 


109 


-I X/^ 

lc9o 


203 


210 j 


« 
o 


1 oft 


IjD ^ 


144 


152 


1 ^A 

IdO 


iDO 


176 


n ft). 


,192 


200 


2O0 


216 


22k 


232 


240 j 


9 


T )i }i 
144 


153 


1d2 


171 


loO 


IO9 


190 


•207 


216 


22$ 


234 


243 


252" 


261 


270 j 


lU 


-IDO 


170 


T Qa 

loO 


*190 


200 


210 


220 


250 


2UO 


250 


260 


2^0 


2o0 


290 


300 1 


ii 


l(y 


.1«7 


T aQ 

190 


209 


220 


231 


24c: 


253 


264 


275 


2o6 


297 


308 


319 


330 1 






£1VJ4 


£llD 


C.C.O 


0)1 A 

.24p 


252 


2d4 


2/0 


oftft 
2oo 


300 


312. 


324 


336' 


0 Ii ft 
340 


360 j 








00 )l 


24 f 


O^A 

2d0 


273- 


200 


*299 


312 


325 


Q 

330 


351 


364 


377 


390 J 




£l£l4 




dOd 


dOO 


oRa 


2y4 


0 Aft 

300 


0 00 
322 


00^ 

336 


0 c 

350 


^ 

36^ 


OT Q 

370 


392 


4OO 


420 1 




£i4vJ 




270 


0 Act 
205 


300 


0 T cr 
315 


530 


3^5 


360 


375 


390 


4O5 


-420 


435' 


450 j 


ID 


255 


* 

272 


200 


304 


320 


336 


352 


360 






416 


432 


1 1 0 
448 


404^ 


480 1 






pfto 


jUO 




0 )i A 

j4U . 


Oc^7 


3f ^ . 


0 AT 
391 


)i Aft 

4U0 


425 


442 


459 


476 


493 


CT A 1 
510 j 


±o 


Pftft 


jUO 


00)1 

324 


0 )i 0 
342 


O^A 
300 


370 


0 A^ 
395 


)i -1 )i 

414 


li 00 
432 


450 


460 


1. ft^ 

40D 


5pU 


522 


5^0 j 




jvJ4 


000 


342 


351 




399 


111 A 
410 


H37 


450 


475 


494 


513 


532 


551 


570 j 




320 


3^0 


3dO 


0 Qa 
30O 


koo 


420* 


440 


460 


400 


500 


^ 

520 


54O 


er C r\ 
56O 


580 


600 1 


til 


336 


357 


370 


399 


i+20 


441 


462 


403 


501+ 


525 


5I+6 


567 


588 


609 


630 j 


'22 


352 


37^ 


396 


4lO 


1+1+0 . 


1+62 


404 


506 


528 


550 


572 


59I+ 


616 


638 


660 






391 




)i 07 

437 




li Ro 
403 


« 


529 


552 


575 


598 


621 


61+1+ 


667 


690 1 


21^ 


381+ 


1+08. 


1+32 


1+56 


1+80 


5C^+ 


528 


552 


576 


600 


621+ 


^1+8 


672 


69^ 


720 j 


25 


1+00 


1+25 


1+50 


1+75 


500 


525 


550 


575 ■ 


600 




650 


675 


700 


725 


750 


26 


1+16 


1+1+2 


1+68 


1+91+ 


520 


51+6 


572 


598 


621+ 


650 


676 


702 


728 


751+ ■ 


780 


27' 


1+32 


1+59 


1+86 


513 


51+0 


567 


591+ 


621 


61+8 


675 


702. 


729 


75^ 


783 


810 


28 


kkS 


1+76 


501+ 


532 


560 


588 


616 


61+1+ 


672 


700 


728 


756 


78I+ 


812 


81+0 1 


29 


k6k 


1+93 


522 


551 


580 


609 


638 


667 


696 


725- 


751+ 


783 


812 


81+1 


870 1 


30 




510 


5I+0 


570 


600 


630 


660 


690 


720 


750 


780 


810 


81+0 


870 


900 1 



A Plow Chart for Division of Fractions 
/ c 

K-r the divisor) 




a 



c 
d 



\ 




a . d ' 












— ' * 
• 




^ 
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/A Flow Chart .for Addition of Fractions 



/ 



7 • 



I START I 



a 



£ 
d 



c 



b = 


d 


No 








Yes 








1 










If'*- a + c 






d+b*c 




D *- 1 


0 










erJc t 
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DECIMALS 



- Introduction / ' * 

' In the lover grades you did most of your vork vith coimting - 
numbers and vhole numbers^ In eav^^er.. chapters of- this .book' you 
learned how to work with integers and rational numbers. You have ' 
already seen' how place value and the use of powers,, of ten can help 
-you in multiplying and dividing whole numbers ♦ Now we will learn 
how place value and ^)owers of ten help in working with rational 
numbers, . , ' ' ^ 

^ *> 

To begin^ we see hov to use what you have already learned in 

order to divide integers quickly and easily. 



Division With Integers 

You know that you can think of* multiplication this way': 
^7x3 means 7 ""rows with 3 things in each row,^ 



You also think of multiplication as 
repeated .addition: 

3x7=7+7+7 



^ ^ ^ 

^ ¥: 

¥: 1^ ^ 

* ^ * 
¥r ^ ^ 

* * * 

* * ^ 



.or 



= 3 + 3 + 3+. 3i3+3 + 3 



^.HEither way^ you find that -7 X 3 = 21 . 

* - * 

You can think of division in different ways^ too. "21 divided 
by 'T-* 3" (y^ = 3) means, "If -you put 21 things into ■T's'Tows, ' 
you will have .. 3 ■ things in each row. " , ' 



1 21 
You>e^i^ink of -j- as asking 7 x 

1 ■ • 



L 21 . 
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You can think of divisioriLas repeated 



21 



subtraction, "How many times can you subtract ' -7 

7 from 21 ?" ' * , ' ^' 

zL 

0 " ' , 

Sometimes you think of dividing just one thing'^nto parts, as' 
we did in Chapter 6, Rational Numbers. When you divide numbers, 
the answer is not always an^integer. 

In Chapter 5^ Number Theory, you Teamed some of the rules of 
divisibility^T Ther^ are numbers that are "not divisible"" by 2 . 
This means that when you divide by*- 2 , you have a remainder, and 
if you want equal parts, you must divide the remainder by '2 . 

As we talk aboi^ division in this chapter, we will tise a 
combination of these^ ideas, 
, / 22 * 

'How can we Jrind -7^ = 7 There is- no whole 'number n that 



makes this seiac^nce tru^lf' ' 



" ^ 7 X n = 22 . 



/ 

If we try to put -22 things into ^7 rpws, we don't have the 
same number of things in each row v-*- We would havje 1 left over after 
making 7 rows of 3 - , ' * ^ 

•If ve continue subtracting as long as we gfet a number greater than 
"^le "diyisor, 22 

15 

-7 " 
8 

1 



■we hav.e 1 left over. With remainders, we think of dividing the 
"left-overs" into parts that are less than 1 • In the problem ^ 
we divide the left-over 1 inrbo 7 equal parts and say that 



If ve tblvk of putti^ig;: 22 thiags into 7 rovs/'-wfe could dp- the 
satire kind' .of thing. ^ - 



1 


* - * 


1 


i n 

— I J u 




.! 0 


1 




1 1 


\ ,\ 0 




1 1^ 


1 1 




1 .1 1 


1 i 0 


1 '1 1 


1 1 n 



E^cB^TLittie rectangle 
1 - 

is^ Y of- "^^^ ^ ^ 
left-Qver big one. 



Although^ subtracting ftgain^and again is one vay^ to^ solve a 

division problem,, it vouldlrt;ake_a long time, tc^ork-a problem like 

700 ^ ' \ ' *^ * ' • ' 

by subtracting and over until you had a remainder 



*that vas less than 7 
You can subtract 100 



ovqr 

' Lucfldly,, you knov that 100 X 7 is TOO .^^ 
sevens Vn-* at once! 'A- .-^ 



TOO 



100 



7t) 

'If you have ^ . 

• ( ^* 

know^that 

/ 



you can' subtract -TO sevens because Y^n^ 



10 X 7.= 70 



V 



"If you have 
which .voi£Ld leaVe 

so ' 



770. 

7o^.v, 



'^'•>' you fil^st think of subtracting 100 severfs 

and then of subj:racting 10 more sevens, 

770 ' ' ' ^ 

..Ap' .11^ . 

210 



, What-can- you do /with "y", .t" . ^ou knov that 3 X 7 = 21 , so 
30 X 7 = 210 . 'tou can subtract 30' .sevens. 



Class Discussion 



Rewrite this division problem ~ = ? liie this-^ 2\k86^ y'' (Either 

way you write it, the dividend is* k86 ; /the diyisor is -S*. • 

♦ ^ > ' , ; . 

(a) What does the- U in k86 mean? ' - " ' ' ' 

'(b) 2 X , = k 

.< - ' • 

(c) 2 X =1^00 - ■ 



To show that you can subtract 200 twos from h86^ write. 2 
in the hundreds place of your answer: 
• ■ . 2 



(d) When you subtract 200 twos frSm h86 / -what is left? 



(e) 2 X 

(f) 2 X 



= 8 
= 80 



Write k in the tens place iK your answer. . ' ' 

(^) When you subtract , 8o from, ,8§ , vhat is left? 

.(hV^2-X ^ • =6 
V 

Write y in the t^nes place in your answer. 



(i)-' When you subtract 6 from 6 , what is left? ; 
486 ^ . . " ' 

- _ •■ • , 

Rewrite this division problem ' ^~ = ? like this: 2|38^ . 

(a) /vjhat does the 3 in the dividend .mean? * 

(b) / Can ybi> subtract 200 twos from 300? ' . 



(y^ Can you' subti*act 100 ,twos from 300? ^ 
'.(ii) '100 X 2 = 



ritfe 1 in, the h.und2:eds* place in^Our answer. 



.(e) mien you subtract 200 from 300 ~ Mrtiat is left? 



. Write- 1 up in fwnt of the 8 in the dividend, a reminder "ghat 
' -you have^ 100 left over.. , - x < % 

■ ' 2 I 3'8 h . • - • :* : * . ■■ 

' W TOiat is le^t when yoii subtiiabf 100 "twos from 3^%h ? 

•.(g)' 100 + 80 = ' • - '\ ; * 



. • (h) 2 X ■•■ ' ^ - 18 
J . (ij* £ X - ^' • ■ ' = i80 ' > 

Krite 9 ■ iriv'tlie t&cis place. ljT.^<5ur answer. 

What is left af^er yo^ 'subtract iQo ? . ' 



« (k) 2.x- ■■ \ . =1^^ . ^ \' ' ' 'I 



Write 2 in the ones plafce'in your ahsj/er. 



3-: ^ Rewrite this division problem ^^'^ ? "'like this: ' Tfs^ 
(a; Can you subtract^ 1000 sevens from 3000 ?' 

- . (b) • C§n you find 3^"' in th6 ?. row pf your multiplication ' 
table? .\ . - " ♦ 

: • ,(cj miat is 'the largest product, that is less than' 36 in 

' that row? ' . * : * - , ' 

. % — : 

' (d) • ? X - - . \ =.^5^-^ SO ; J7 X ^ ^ ^ ' ■ = 3500 

- . . \- 
,To show that' you can subtract 500 sevens; write 5 ^in the ' 
, . htyndreds place" in your answer. - m ' .» . 



19 



. • . . ■ . ' ' . ' 10-le. 

» • 

(e) . When" you siibtracl; 350^. from '3600 , how maoy hundreds 

are left? ' " • 

¥ritg 1 up in frdnt of 33 Vn the dividend- to Vemind you 
that you ha,ve__ 133 left to- subtract from. 

(f) Can you find '13 ^in the seveif row of your multiplication 
table? ' _ - • 

(g) What is the largest product that is less than 13 in 
that rev? - • ' 



(h). 7 y.'. 



so 



7 X 



= 70 . 



Write 1 in the tens pi^ce in your answer, 
(i)' 13 - 7 = , so. 130 - 7b = 



, . Write 6 . in front of the .last 3 in the dividend to remind you 
- that you have 63 left to subtract from. Your problem should 
now look Like this: " * ' 

.. - ■ 7 1-3 6'3^3 



(J) 7 X. 



= 63 



Write ^ in the ones place in your answer. - 



(k)' 



3633 



15 



ERIC 
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The steps in dividing f-^ ^ ? are shown below. !feke sure you 
understand each stepi Notice that the remainder is .written as. a 
■fraction. 



(a) h I 5U 3 9 



l600 fours and 1000 left over. 



(b) h I 5'M3 9 



300 fours and- -200 left over. 



1 S 3 
(c) . I 5'i^233, 



50 fours and 30 left over. 



• ^ 3 5 




left over. 



16 > 



• ■ . Exercises 

Write any remainder as a fraction ► - 
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i. " 3 I 3 6 3 



2. k 18 4 8 



3. 3 PTT?-/ 



1^ -. k I 6 4 8 



■ , 5. .6 *1 4 5 8 2 



6. 8 I 6 B 9 6 



4 



7. .6 I 4_ 9 2 8 



8. 9 16 5 2 4 . 



9. 8 17 9 3-2 



lo:. li 18 4 9 2 



11.^ .-9 15 0 15 

- ' / 



12. 7 16 11 1 



ERJ.C 



17 
Op 
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Division by Numbers Greater Than 10 

The division problems you did in the last lesson could be done I 
'•yithout writing do™ all the subtraction and multiplication answers. 
You could do the wprk mentally. When you have divisors that are 
greater than 10 > however^ it is harder to do the work without 
writing things .down. In the exercises that follow^ notice that you 
follow the saipe' 'thinking you ''did before^ but^ to make the work 
easier, you write more. 



Class Discussion 
Rewrite ^ like this: 25|lS75 . . ' 

(a) What does the 1 in the dividend mean? ' - ^ 

(b) - Can you subtract 1000 twenty-fives from 1000 ? ' 

(c) Can you subtract 100 twenty-fives from- 1000 ? - - 

(d) Look in the 25 row of ypur multiplication table. Can yoU 
find 167 in the products in that row? 

(e) What'-is the largest product that is J_ess than 167 in 
* that row? * ' ^ , 

(f ) 25 X = 150 , sAJ/^ X ■ = 1500 

Write 6- in the tens place in your answer. To find out how much ' 
is left to subtract from, write 150O under 1675 and subtra&t. 
Your problem should look like this: 

6 

- 1^00 

175 ■ ,• • 



If you had subtracted mentally, it would look lilreN;his; 

6 



25 (^6^7? 
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^s) 25 X " = 175 ~ ^ 

Write 7 in the ones place in your ansver. 



ikOQI 

The steps in dividing — = ? are shown'below. Explain each step 



(a) 21 1 14991 ' 21 x__ = iltTOO 

-ivroo / 

• 291 ' 



■IjjTOO 

291 
- 210 

. 81 



291 
- 210 

ysi 

, 18 



(e) iit22i 



J 

) 

The 7 in the answer means • 



71 • • ' 

'(b) 2l|llt991 ' 21 X ■ =210 



The 1 in the answer means 



' \ 71-3 

(c) 2lfI599r 21 X , - = 63 



•lljTOb 
291 
• 210 - 

81 
18 



713 

^21 . , 18 



The 3 in .the , answer means 



^d) 21 1 14991' Is in simplest form? 

-14700 '^^ 



18- 
21 
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Generally, if the divisor i^ less^ than - 10 , it is easifer to dp 
the vork mentally and Wite" a reminder of the "left-overs" in'the\. 
'dividend,^ But df the divisor is greater than 10 , it is ea.sier to- 
do -^he subtraction on paper. In that case, "left-overs" appear 
underneath 'the dividend, . . > ' ' • 



^ . " y Exercises - 

... . ^ 

Use. whichever method you choose for these division problems. 



'1. 9 1*1 2 3 3 ■ ' - ' 2.-' 8 I 9 '6 8 3 : 



3. k.l 2 6 ^ hi . h. ■ T I 7 9 8 3>-{ 



5. 30 I 1 6 2 8 , 6. )^ Tf!ph 
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The Decimal ' Polpt 

You have used the decimal point to .show a whole number and a 
number that is less than one whenever you have worked with dollars 
and cents* The number means four dollars and sixty-five 

one-hundredths of a dollar, and the decimal point separates the' 
number "of .whole dollars from t^e amount of money that is less than 
one dollar; 

We often use fraction names wh^n we talk about money, but we 
usually use decimal names when we write amounts of money. We say 
"a quarter" or "a lialf dbllar", and we understand that a dime is 
one tenth of -a' dollar,.^ but we write ^.25 or 1^.50 or 1^.10 , 
especially if we are writing a number of 'dollars too.. We say 
"a dollar and a half", but we write 1^1.50 . This makes adding 
and subtracting amounts of money very simple. 




■ , . . ■ lO-3a 

Exercis'es _ * ^' 

Use the taX>le below to* change the amounts of n3pney shown in fractions 
to the usual dollai's-and-cents form. .Then solvd^he problem by adding 
or subtracting.^ The first one is done for you. 



» Fraction, of a dollar 


Amount of money 


1 " 
20 


1 nickel, - or $.05---^^, 


1 

10 


" , 1 dime^ or '^.10 


1 ' ' 

5- 


20' cents, or $.20 


1 

^: . 


1 quarter, or $.25 


' ' 1 

2 

1 
100 


]^?i^Q^^^ollar ,\ or $ . 50 
l' penny, or $.01 . 

r 



How Much Money Is 
1. dollar and ^ dollar and- dollar? 

(3x^) (9xi) . (3x.^) = 

' (3 X .25) + (9 X ,05) + (3 X .01) = . 

kT5 and fe.J^5 and' 1^.03 =1^1.23 
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How much fs, II do^flr and ' | dollar?" 

Si 



Hov much 'Jq dollar and - dollar and ~ dollar? 




How much is ^ dollar and ^9 dollars? 



■How much is ^ . ddjlar And ~ dollar? 



How much is 8 dollars, ~ dollar and ~ dollar? 
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- ^ 1. How much is three dollars and a half, and ten dollars and 
quarter? • 



8. '.Had j' dollar. Spent | dollar. How much is ^eft? 




9 1 
9\ Had ^ dollar. Spent ^ dollar. How, much is left? 



10. Had ^ dollar. 



Spent ~ dollar. 



How much is 



left? 



Tkie "Times 10 '^ . Ifaohine . 

In Chapter k you learned that when you multiply a whole number 
by 10 you just "tack on" a zero. When you multiply by||100 you 
tack. on two zeros, and so on, , j ' * 

Ihis .works because of our place value system^ When we work vith 
whole numbers, the digit farthest to 'the right shows the number of ' 
ones; the next digit to the left , shows" tl?e number of tens; the next 
digit to the left shows the nutaber of hundreds, and so on. When a - 
number is multiplied by ten it "moves over" one place to thp left. 



Class Discussion 



63 meaus 
630 means 



tens and 
hundreds. 



ones. 

tens, and 



The digit 6 in 630 has 
in 63 . 



ones. 

times the value of the 6 



The digit 3 in 63O has times the value of the 3 

in 63 . . , . 

In money, ^63. 00 has times the value of 1^6:30 . The ' 

number of whole dollars in 1^63.00 is , because that is the 

number to t'he left of the ^ , 

With 1^6.30 , however, we have only whole dollars and 

6 

. means ~ of 



^ of another dollar. If we write ^.63 , the 

of a dollar. 



a dollar and the 



means 



100 



\ 



If we arrange this information neatly, you can see what happens.' 

' , i .63 ' 

10 times ^ .63 is ^ 6.30 

10 times ife 6.3O is 63. 00 

10 times ^63.00 is 1^630. 00 .... 

J'Each time when" we multiplied by 10 , the decimal point moved one place 

farther to the right, and each, time it separated the number , 

i^f dollars from the part of a dollar less than 1^ 

■25 • 



30 



^^Supt)ose you put ^1-35 into a "times ten" function machine 
" ' . * Input $1^.35 . ' ' i ^( ^ 




im^s 10 ' lA^ 



Output 



Write the jttnount of the in]put and output. 
What happened" to the decimal point? . 



Input 



Output 



Finish the list of inputs and' outj)ut& f or this ^machine. 



^f : X 



/ Input 
" (dollars) 



1.35 
2.18^ 



.57 
J^.75 
3.1V 



ICbc 



Output 
(tiollars) ' 



i3.50 



> 



5 ^ " With whole nuinSers,. when you ^multiply by ICO. 3a>u "tacfc 
' two zlrosV With money, * when you niult*iply by ioo (which, is 
♦ 10 X Ki^ ' tlie decimal point moves ^ plaees,rto ^tHe' 



Exercises * 

t I 4 lb 

Suppose you put each of these amounts of money into a, "Tiroes 
n^ehine. Finish the list of inputs and outputs^ y , 



f : X 



Input 
( dQllars ) 



1.35 ^ 
2.18 ' 

.57 . 
10.00 

3.11^ 
• ^9 
16.83 
.02 



•IDOJd- 



Outpiit\ 
(dollars) • 



135. ©0 



/ 



/ 27 / 



/ 
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Place Value and' the Kumber 10 

You ftave seen how* easy it is ^^to multiply amounts of toney by 
10 simply by moving the .decimal point one place, farther to the 
right. 'This can be done even when the amount of money is less -than 
one dollar; for example, • fe.03 times 10 is fe.30 • I We could write 
fed. 30 , but we usually leave it $.30 .) 

Since fe9*85 times 10, is ^98*50 we know that ^98. 50-. divided 
by 10 is fe9*85 . Since 03 times 10 is $-.30, then '^.30^-^^ 
divided by 10 is' fe.03 . You see that to divide by 101 you m6ve 
the. decimal point one place to the left, writing in a zero if 
necessary. , , . ' " 

The same method is used with numbers that have nothing -to do 
with money* We usually write whole numbei*s like this: 



We can, however, write: 



,59 - 

12^9 
7 



59. 

,12^9. 
7. 



Any whole number can be written with a deciinal point to " the right 
of the ones place . ' . ' ■ 
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Class Discussion 

Here is a list of some powers of^ 10 • 

10. 
100. 
. 1000. 
10000. 

!Ib get from any of these numbers to the one underneath it, 
we move the on^ place to the • 

This is 'multiplying by . 



Suppose we start at 1000 and go to 100. What happens to 
the deciTnal point? 



This is dividing 1000 by 
Divide 100 l>y 10 . 



0 

To divide 100 by 10 we move the decimal point 
place to the . 

If we divide 10 by 10- we get . 



We can get 1 by moving the decimal' point like this: 1^0^ 
Divide 1 by 10 . Do you get ^ ? ' 



^ Wheto we move the decimal point one place to the left, we get .1 . 
So and ^ are different ways of writing the /same number. 

Here is a longer list of powers of 10 • Each number can be 
written two different ways, one with a decimal point and one without. 

' 1 = i 

1. = 1 

10. = 10 
100. = 100 
, 1000. ■=■ 1000 

10000. =^10000 



Hie first place on the right of the decimal point is called 
tenths place, because .1 and are the same number. 

• 01 » so the name of the s^econd place to the right of 
the decimal point is place. 

The name of the third place to the right of the decimal' point 

is V place, because .001 and 

are the same number. 

Ifotice that the place value names for numbers less than one 
all end in th. - ^ 



, Exercises 



1. Finish filling in the namps of the places shown by ;the^e 



blanks. 




2. Put the decimal point in the following numbers so that 



(a) the 5 . is in the; ones place. 

(b) the k is i^ the tenths place 

(c) the 6 is in the^tens place 

(d) the 7 is in the hundreds place 

(e) the 0 is in the ones place . 

(f) the 2 is in the hundredths place 

(g) the .9 is in the thousandths place 



3 h 3 

7 3 0 

8 1^ 7 
3 7 1 

6 0 1^ 

7 5 8 
287 



1 3 
k 

609 
1661 
3 h 
602 
659 



,1 
V 



(h) the 1^ *is in the huAdreds place 

'(l) the ^ 0 ^ is in th'e hxirtdredths place 

(j) the T is in the tenths place 

(k) the is in the tens place 

^(l) the 8 is in 'the ones' place 

* ' .- - - . » 

(m) the 2 is in the hundredths, place 

(n) the 6 ' is in the ones place ■■ 
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13 1^9,5 
2 "3 7 9 0" 1 

If 5 2 6 7 3 ' * 
8 If 7 5 1 
10089516 

8 9 8 If 2 3 K 
6 8 3 9 0 5. 2 



31- 



.41 
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Comparing; Decimal Numbers 

When numbers are written >riLth a decimal point,. that small dot 
is a very important mark.^, You have noticed this with money ^ of course. 
^.Certainly you would rather have 8 .whole dollars, (fcS.OO) than 
99 cents . 

flhen we work just with whole numbei^, we ce^n easily tell which 
' is greater. If we 'want to compare 1|35 and k39 could simply 

write one number under t^e other so that the digits in tVe ones place 
line up. 

Bow, if we read both numbers from left to right we see that in both 
cases the digits ip the hundreds place aid in the tens place match. 
We dp- not have a matching in the ones, place. Since the digits in the 
hundreds and the tens place match, all we need to do is compare the 
digits in the ones place, that is, 

since 5j"< 9 
then 1^35[ < 1^39 . 

To compare 991^62 and loWs, , we can do the same thing. . 
Write the numbers with the ones places lined* up: 991^62 

\ . . 103578 , • ^ 

We see at once that 103578 i^ greater than 991^62 because 
'there i,s a digit farther to the left\ in IO3578 than in 99k62. 

Of course when we wrote the numbers we lined up the digits in 
the ones place. This automatically lined ug the decimal points , even 
though they weren't .wri-W; en. \^ ' 

If we want-to compare '9.29 and \l0.2 , we can write the numbers 
as before, lining up the digits in ones^ place, ' and therefore the 
decimal points, too. \ , 

10.2 
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We still look at the first digit on the left and say that 10.2 is 
greater than 9.29 (10.2 "^ 9.29) . -However, since we know that 'the 
places to the left of the decimal point are the whole ' niimber places , 
we can compare these' two numbers mentally, because 10 is greater 
than 9 , . f 

* When you compare decimals '(numbers that are written with a 
decimal point), if there are whole number places you compare the 
whole numbers?. 

To compare numbers that are less than 1 , or numbers in which 
the whole numbers .ar6 the same,, we will use the same method as before* 
Numbers that are less than one are written to the right of the decimal 
pbint. Digits to the right of the. decimal point are called the 
decimal places > ' . * ^ 

Class Discussion 
Which of these two numbers is greater, .f23 or .1229 ? 

1. Before you compare' any two decimals each decimal should have the 
same number of decimal places,. 

'(a) How many decimal places does .123 have? 

(b) How many decimal places does .1229 have? 

(c) If we 'H:ack on" a zero to .123 , we have added . . ^ 

YoOOO ^'^^ number .123" • Does this change its 
value? 

2. lb the right, we have rewritten .123 \ 

' as .1230 and^ythen written .1229 . .1 2 3 0 

directly heXoMj it, niaking sure the .12 2 9 

decimal points line up . , . ^ - 

(a) Do the tenths match? 

■■■ p. II ■ — / 
' (b) Do the hundredths match? 



(■c) lb the digits in the thousandths place match? 

33 



'JO 



(d) Which is greater, 3 or. 2 ? ' 



(e) Which is* greater, .123 or' .1229 ? • 



5b. compare two decimals : ^ ' ' ' ^ 

- •»* • 

(a) "Tack on" enough zeros so that both decima:^S' have th%*'sam& 
number of decimal places * - ' 

(b) Write one above the other, being sure that the decimal* 
^ points line up. 

(c) Starting at the decimal pc^iht, , compare the digits i!i each ^ 
place until you come to a place where the digits d£ \pt 

^ match, ' ^ ^ , \ 

(d; ,The decimal with the greatest digit in the unmatched 
place is the greater number, 

Exami>le . WJiich is Ijreater, .001 or .0009 ? 

step (a): .0010 ^ .0009' ("Tacking oijithe zero.) 

Stejp (b): '.ooio ' ' . ) ' * 

' .0009 (Lining up the decimal point.) 

Stpp (c); .0010 (Coming from the decii^l point » 

. ' .0009 * to a place where the/)digits 



do not match. ) 



Step (d)': as / 0 < 1 

' then .0009 < .001 




3k 



Exeroises 



Compare these decimal numb^ra. , Shpw which is smaller 
putting either < or > between them. 



1. 
'2. 

3. 
l^. 
5. 



.07 



.5001 
.0001 
.0286 
.397 



.0096 
.b999 




_ .00989 
.0309 



6. 


.00001 


7. 


2.03 


8. 


^3.07 


9. 


593.76 



10. 7.605 




.000001 



_2.079 ■• . 

8,065 • 
_ 593.761 



7.6005 



10: 




35 
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Writing -Decimals as Fractions ^ , 

>^ You -knov that ^-Cl ' l0 the same nnml^er as ~: and .03- Is tjie 



10 



same niimber^aSv 



decimals as fractions. This flow chart will help you. 



100 



Sometimes you will need to rewrite other * 



erJc . 




Copy the numeral 
, leaving out the decimal 
point. 




Is hhe 
firrt di git ojf ;\ 
the n^ meral „ ' 
.zeap? 



:no 



Put a befir under 



th6 



n^jieral. 



T>rrite 1 under 
the T5ar / 



I 



Count the decimal places ' 
in the^ numeral you want to 
re;/rite ( the^brigllial 
numeral*)'* - 




Hb 



' Is 



next, digit 
of the*nuipei:fal 
zero 



-Write that -mahy zeros after 
the 1 in the denominator. 




(Sometimes Jrie fraction jsen be simplified.) 
To revrite ^877 ,as a fraction, the steps. wgiald look like this: 






To Tpvrlte •OO63, the steps would look like this: 

,0063 

To rewrite U9.I, the step^ would look like this: 









§1 
















1 




J- 

10j)00 



U91 












i2i 
10 • 



Exercises , 

Write these decimals as fractions, 0se iihe flow chart if you 



need 




1. 


.09 » 


2. • 


1.1 =. 


3.' 




kJ 
5. 


U5.81 =. 


:765 



6. j If, 019 = 

8. ,6057 => 

" 9. J00009 =» 

i 

10. 100.0007 



37 



. 42 
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Division^ vith Decimals 



, We have said over and over that the decimal point separates the 
whole part of a number from the part that is less than one. Numbers 
like 6 , or ll8 , or k9 , are whole numbers. Ip 6, the six is 
in the ones pXace, and there are no tenths or hundredths br^aiiy other 
pa^ less than one. Sometimes it is useful to write 6 like this: 
'6^ . (This is like being able to write ^6 ^s 1^.00 .) 

We ce^write any whole / number^ and put a decimal point after ^t. 
Then, if we. want to, we can write as ipany zeros as we want^^thout 
changing the number at all. 



Here are ^ome- examples: 



2 and 2.CX)0 have the- same value, because 2j000 



means 



and ~ and 



0 
100 



and 



JO 

1000 • 



5 and 5.0 , • have the same valvie,^ because 5.0 



means 5 and 

J 



0^ 

10 



35« an<i ^00 have the same value, because 35.00 



Now we 



'Are 



2000. C 



200.0 



5 

Divide 
ani 



means 35 and ^ and 



0 , 
100 



; Class Discussion ' . 

? ' T 

;re ready to see how to find decimal names for rational 



numbers. lividd 2000.0 by ' 5 1 What do you get? 



anc^ IjOO.O 'different names for the same numbier?| 
200.0 by 5 J What do you get? ^ 



. Aile 



kO.O different names for the^ame number? 



20.0 



Divide 20. 0' by 5 . What do you get? 

and k.O different names for* the same number? 



38 



Are 



Here is a list of'vhat you did. 
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- 2000.0 

gpo.o 

5. 
• 5 



Wlfet happened to the. decimal point in- the numerator; (jin- the left? 



another name for 



- 1 



ItOO.O 



another "name for j__ kojo 

another name for J^.O - 



What did this do. to tfie decimal point in the numbers on the right? 



« ■ You can move the decimal ip the numerator to the left once more 

and divide 2.0 by 5 V .The answer is . The decimal 

point moved one place to the, left in the answer. 



I 



2.0 2 

5 5 



Here is /another example. Fill the blanks!' 



300.0 . 



0.0 



500.0 



If,you divide -the nianerator of a fraction the denominator , 
you get a decimal name for the same dumber. ' ''^r 



39 



Exercises 



jproblem for you td do your division. ) 
* . Fraction name - 

1. ' (a) ■ ^ ' 

5 



Deoimal naifi^ . , 



- - 



Find aecimal names for these frac^ons. (There is 'space belGw'e^ch . . 



(b.) 



30 



(b) 



5 



9 : ' 



2. (a) 



300 ' 
"TT- 



ERIC 



(c) . 



3 



1 i 



i^O 



45 
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Writing; Fractions as Decimals 



In Section 10-7, T^en you wrote decimals in fraction form, - 
all the digits etayed the same except for* the power of ten under 
the oaKland »the zeros you sometimes left off). 

^^.09-^, 3M-.^, 289,.9.2^, etc. ' 



10 



"^In Section 10-8, however, you found, by dividing, that^ ^ 
and ^ « #75 • The digits were different in the two names for the * 
same number. 

Thi^ is not unusual, of Cipurse. Ttie na&e 7X7 does not look 
like k9 , yet we Know they name the same number^. We can make sure 
by drawing 7,^ rows of dots with 7 dots in each row and counting to 
be certain there are in all. 



How ca^ we make sure that ~ and .8 are the same number? 

One way is .to write .8 as a fraction and .see if the two fractions 
are equal. / ^' 

•^'10 10^ 5 



Or We could use a unit region divided -into fifths and then into 



tenths. 




J - Again we see that ^ ^ • 



Ho be sure 



see that 



and 



we can change the decimal to a fraction and 



'-^ 100 



100 k 



X 25 • 
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We can use a unit region divided into fourths and then into 
htmdredths ♦ 

3 , ' . . 

If ve "shade ^ of the unit, we find that what we shaded is 

•exactly of it* 




We can write any rational number in either fraction or decimaji 
form. If the rational number is a whole nvimber, /we^can write it 
a decimal just by putting a decimal point after it and writing as/ 



many zeros as we like after the de.cimal point. 
We can write it as a fraction in many ways: ^5 = 



221 
3 ' 



eftc. 



Class Discussion 




or 



A' fraction with a power of 10 as the denominator is* easy ^o 



write as a decimal. All we do is copy the numera' 
zeros in the denominator, and cou3[it *hat many pla 
before putting in the .decimal point. 



If we want ''to change ^ to a. decimal, we <copy tie numerator, 



;or, count the 
!es from right to 



How many zeros are in the, denominator?. 



decimal places will there be in the decitnal? 



Haw many 



Write 



10 



as a decimal. 



^^3 
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ig 

If .we want to change Yqqq "to a decimal, w? copy the 



numerator, 



How many zer$s are in the denominator? 



How many decimal places will there be in the decimal? 

When you count ftom right to left you find you need one more difeit 



before you write the decimal ^int. Write a zero. So 



1000 



.019 . 



Another way to change a fraction to a decimal can be used 
Aether the denominator is a .power of 10 or not. 

Since a fraction is just a division expression, we can simply 
divide tlie numerator by the denominator. 



12 

10' 



means 



divided by 10 , 



Write the problem this way: 10(13 
Can you divide? 



Write the 1 in the answer in/the bnes place, and put a decimajL^ 
>int after it, because the 1 represents a yhpd^ number. / 

Write the left-over 3 tq^'the right of i^he 3 in the dividend. 

1. 



/ 



10113" 



an 



This left-over 3 is 3 ones. Put a decimal point after 13 

1. 



write a /"zero. 



r 



10113^0 



. Think of the left-over 3 as 

30 tenths divided by 10 is 

place of your answer. 



10 



tenths. Can y^U divide? 

tenths. Write '3 in the tenths 



Write this way. 1000fT9 

Can you divide 19 by 1000 ? Put a decimal point after 

19 ^nd just above put a decimell point in your answer. You know 



kk 



your answer will .not have any wliole number places. 
. • Write a zero in tHe dividend. ^ 

19 tenths ' 

, Can you divide I90 tenths by 1000? ' 



Write 0 in tenths place in your answer. 
Tat another 0 in the dividend. 
^^19 =^ ' hundredths , - . * ' , . 



I Can you divide?' / 



Write 1' in hundredths place in your answer. 

.01 

1000 1 19.00 * 

- 10 00 

Too ' ' 

frite another 0 in the dividend. 
Sipo hundredths =< 9000 thousandths / 

.019 



1000 1 19.000 

- 10 06 
9 000 
-9 000' 



1^ =^ '019 



You wonVfc V^nt to use the division method for finding decidual 
/ ' * 

names of fractiolris that have a power 'of 10 in the depotiilnator> but 

/ ^ * * ' 

it is a g9^)d method for other- fractions. ^ 

In changing fractions to deciipals, remember to: 

(l) Put a decimal point after the whole number- in the 
dividend. ^ 



iv5 



/ ' ■ ' . " 10 



(2) Put a decinM point in the answer just ab<}^e the point 
In the dividend; ^ ' • ' \ ' 

(3; When you can't divide, put a zepo in the correat place 
in the answer* J ^ - 

(h) Use just Qs many zeros as 'necessary alter the decimal 
point 'in^the dividend/ j. 

Here is an example of the steps in writing ^ aa a decimal. 



i6[Tr 



.0 



i6|i7o 
.06 



16I1.00 



.662 
161 1.000 

■ ^io 
-32 



.0625 
1011,0000 



*' si 



None of the problems -iii the following exercises ii^ this longj 

* ^ 
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Exercises 



.1. Divide to find the decimal naine\or these. 



.V.' 



2 
5 



5 

























> 














— 1~ 

< * 


r 
/ 









- ^ 



^ You^ have,to be .careful Vhen you find the decimal name for numbers 
''Z « -gteater .fhan one. Jjoojsi. 

: 'Because this is true, there will be a digit to the left of the^ 
defcltbal* point. 

Divide as usual: 

^7 



10r9f 

You can divide: ' ^r-r 

— Z\V ■ 

but you have a. remainder." Put a decimal point in the dividend 
and a decimal point above it in the answer. 

1. 

2|3.'0 \ 

•* ' . * ' 

Divide again. !« ^ , ^ . 

2|3<.iO 



Divide to find the decimal name for these. 



W 1 = (1) I 



53 



Repeatinp^ Decimals ' ,* 

So far^ in changing fractions to decimals, you have fbund tha?. " 
after dividing to two or three decimal places you could stop, ijeeaus? r .\ 
there was no remainder. In /the example which was worked for you, * 
= .0625'^ it was necessary to wprite fotlr zeros in the divid^nc^- * \ 
before there was no remainder. ' ^ - ' * ' ' I ^ 

'For some fractions, there is "no place to stjbp"'. .These are 
called repeating decimals . ' 

Class Discussion , 
We will - rewrite i . as a "decimal. 

3 • . 



sfiTF" 

When you divide ' 10 tenths - 3 , you $et^ with a remain^ei- 



6f ' tenth. 

- ^ 



' '3 



5- ^ 



When^^ou divide 10 hundredths f>y 3 ^ you get with a 

remaiinder of hundredth. 




f 



When you divide 10 thousandths by 3 ^ you get ' vitH a 
remainder of ten-thousandth. 

It is clear that since :^u teep'on dividing 10 of something 
^y '3 ^ you will always get' with- a remainder of • 



The digit ♦ in the decimal, will be repeated no matter how many 

decimal places you use. To show that this happens, we put a bar over 
the digit that is repeated; ^ « 

We will rewrite ^ as a decimal. 

« 

llI'l.OO 
1^9 



lO^lOa 



V Can, yoU' divide? 



Write, 0 in tenths vl^oe. . You have 10 tenths left over, and 
10 tenths = hundredths.. " • . 



111 1. 0^*0 . 



Can you ^ivide? 



The remaindef is< 1 
one after that is 9 



uii.o"o*o 

The next, digit in the answer is 0 , and the 
,^'gain. HbNj^tter how long, you work you will 



get first a 0 ■/ .then a 

=■ .09 . , ^niis tells us that 



Since this is true, we write 



1. } 

.090909090909090909 and so on. 



-11 



Here is a longer oHe,. ? 



7f37 



Divide 3 by 7 and keep on writing zeros in the dividend a^ 
Ipng as you nee^ them. Your* first left-over J.s, of course, 3 onis. 
O^en you will. get left-overs of 2 ,16 , k , ^ , and 1 . The next 
left-over is 3 , the numbet of oneai^fStTTEarted with, so you know 
the digits in the quotient will now repeat. Write the ddcimal 
'uumei:al for ^ . 



Try this one^ 3 ^ 

5 ' . . ' 

^ is greater, than 1 

part. The "left-over" 2 repeajes ea"^ time you divide, so 



Y^ur, answer ha^ a 1 in the whole number 



When you divide, you ^<^an stdp as soon as the "left -over" is ' 
the same as the number of iWt-o'v^sr ones. ^ ' 



Sometimes you want to know before you start whether you can 
write a fraction as a terminating kecimal (one that "stops") or 
whethersyou'll get a repeating decimal. 



50 



look a;t the denomixjators of these fractions that giVfe tertainating 



6-b 



decimals 



1 1 i i J. ii ^ 
l5 ' S ' IT ' 25 ' 20 ' 50 ' 6f • 



\ 



If Vo^ f'i^d the prime factorization of any of these denominators 

you will see that th^ have no prime factors except 2 or, 5 , and 

2 and 2 ^re the only prime factors of any pover of 10 ♦ 

^^-^^ ] ' 

Here are some fractions that gi^e repeating decimals: 



V 



J 



S'v 11 * 13 * 15 ' 2I 



Each denominator has some prime factor other than 2 and 5 . 

« 

. ' Exercises 

Write the decimal numeral for each of the following fractions. 
(See if you cpn tell, before you start, which ones will repeat,) 



1. 
2. 

3. 
k. 



h 

2 

3 ' 

1^ * 

9 ' 
7 



6. 
7. 
8. 



12 ? . 



■9. H 



5. g 



10. 



8 
9 



51 



V 



56 
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MuitiplicattoH vlth Decimals 

In order to multiply using decimals, you need to be able to 
multiply vhole numbers, "Hie problem h X 37 could be worked by 
adding four 37 *s ^ but there are sho^'ter ways. 

Because 37 « 30 + 7 ^ you can first multiply k K30 and then 
multiply l^- X 7 and add your answers. 



30 and 
120 

e can write this: * 



or this: 



7 




X h 




Z8 so 




37 




x± 




120 


(i^ X 30) 


- 28 


(h XI) 






37 




X 




' 28 


(h XI) 


120 


(k X 30) 


1U8 





1| X 37 « 120 + 28 or lk8 



To save time aud writing, however, we can start at the right, 
thinl; , h X 7 28 , and since the 2 means 2 tens, we remember 
^2^ until we have 'found what H X 30 is. We then add the 2 tens 
to the 12 tens in 120 ^ Sometimes people write the above the 
tens plabe in 37^ ^^k^ reminder, like this: 

'37 ^ 
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We can multiply 3 x 235 like this : 

235 

15 (3 X 5) 
90 (3 X 30) 

600 (3 X 2D0) 



or like this: 



705 
'235 

705 



Exercises 



Multiply. Use the method that is easiest for you. 



1. 



hi 
k 



2. 68 

9 



3. 63 

7 



h. ki 

5 



5.. 368 

7 



6. 26k 

' 6 



7. 



hl3 
8 



8. 987 

_5 
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Multiplication with Larger Humbers 

In a problem like 3^ X 76 , we know that 3^ = 30 + 4 , Sso 
76 (which Is 70 + 6) must be raiatiplied both by 30 and by l*. 
Again, it doesn't matter which we do first as long as we multiply ^ 
30 X 70 , 1| X 70 , 30 X 6 , and h x 6 and find the sum of^ these 
products. Luckily, our place value .system does a lot of the work 
for us, g^re is one way to do this: 




76 

■ >Sit 
2h 

280 

180 

2100 

2581^ 



(h X 6) 
{k X 70) 
(30 X 6) 
(30 X 70) 



V 



Some people write less. They solve 1| X 76 by multiplying k X 6 
and then remembering^ that the 2 tens in 2k must be added to the 
product of 1^ X 70 . Their first step would look like this: 



76 
,X^ 
301^ 



They then write a 0 under the k (because they are 
going to multiply by 30 ) and then find 3 x 76 . The , 
completed problem looks like this: 



76 

30k 
2280 
258I1 
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Exercises 



in a jy -way you like ♦ 



V 



2. . 

•63 



97 
62 



3^^6 
67 



6. • hl3 
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* Decimals in Multiplicatldn 

In oxder to understand how to tnultiply using decimals, we think 
of how decimals can be written as fraction^* Wien we multiply 
X .5 ^ for instance/ we**are multiplying ^ 3^ • 

^ \ Class Discussion 

i^xX. ^3 X ^. (13x5- 

10 10 10 X 10 do X 10 = 



Rewrite^ the product as a decimal. 

How many decimal places are in 1.3 ? ♦ • 

5ow many decimal places a^'e in .5 ? 

How many decimal places are in the product? ^ 

To multiply 2.56 X I.5 rwe can rewrite both numbers as fractions, 
2.56 = ^ and 1.5 ^ ^ 

100 10 100 X 10 

256X15- ^ • so f|xg, , 



100 X 10 = ^ ' Write this as a decimal 



How many decimal places -are in 2.56 ? 
How many decimal places are in .I.5 ? 
How many decimal places are in 3.8U0? 



When we multiply powers of 10, we just count all "the zeros 

in the numbers we are multiplying and put that many in the 

answer.. The number of decimal places in a number like 2.56 just 
shows how many are iii the denominator of the fraction 



56 
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. ael^fore when we multiply decimals we just count all the 
decimal places in the numbers we are multiplying and piiit that many 
places in the answer, 7 \ 




To miilljiply ,36 X .2 , ve \^te' the problem: \j ^ 

Notice that we don't have to keep the deciHial points lin^ up when 
we multiply. If we rewrite the problem in fraction form, 

36 2 

Too ^ 10 ' would multiply whole numbers^ 36 X 2 and 100 X 10 

Now we multiply as if .36 and .2 were whole numbers^ then count 
t^ie decimal places (two in .36 and one in .2) and put the 
decimal point in the answer so that there are three decimal places. 
But .36 X ,,2 is 72 , and ve must have 3 decimal places^ so ve 
put a 0 before the 7 . 

.072. 

.36 X .2 =^072 ' 



57 



"Exercises 

1. l&dtiply. Use your tabled when you can. 

(a) .09 X .09 = 

(b) ' 2.5 X .0025 = 

(c) 1.2 X 120 = 



(d) 1.135 X 2UU 

(e) 7.^^ X .12U 



(f) .0762 X .11 = 

(g) 4 X .25 = 

,(h) .5 X .25 = 



(i) 2.7 X .15 = 

'2. Miltiply. 

(a) 52 X .03 = 



(b) 59v8 X 2.1 = 

(c) 4.6 X n.O = 

(d) 932 X .002 = 

Multiply. 

(a) .7 X .01 - _ 

(b) 498 X .1 = _ 

(c) .32 X .01 =. _ 

(d) .0068 X 10 o . 
(e.) 2.75 X .01 » 



(f) 32.596 X .1 = 

(g) .993 X 1000 a 
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Decimal Divisots 

M3st people think it is easier to divide by a whole numbi^r than 
by a fraction. Which looks easiest, 

k k k 

^or or -|-=?' • ' 

3 • / 

You can see that they all are the same number;? but the 

first one looks easier than the others. 

This ip why many ^people rename a number yto find the answer in 
a problem like 

First ire find -another way of writing the problem. You have 



1 



often rewritten numbers like — this way: 51 1« • This time 
we will write the dividend in our problem (20) as the numerator of 
a fraction, and the divisor {.5) ap the denominator, just the \ 
opposite of what we did before. 

We write .5I20 as ^ . 

• 5 



Class Discussion 
20 

We want to multiply' the number — by some name for 1 so that 

• ^ 

there will not, be any decimal places in the denominator. If the 
denominator were 5 instead of .5 we could divide in the usual way. 



What ve want to do is move the decimal point one place to the 

right, if we multiply .5 -^by we get 5 . Now ve have the 

10 • • 

helpful natoe for 1: — . 

20 ^ 10 200. 200 
^ 10 5:0-. ■ ' 



Write the jSroblem like this: 51200 and divide as usual. 
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If 20 diYdea by .5 is 
the multiplication to see that this is correct. 



then 1^0 x'.5 = 20 . Do 



ko 
X.: 



lb divide 75 by -.25 , ve can first vrite 
- . .25 



SincQ there are two decimal places in .25 , ve will have io multiply 

' 100 
it by to get the whole number, 25 • We choose as 

our name for- 1 . . - ■ 

/ - • .25 100 ,25. 



Kbw divide as usual. 25 17500 
Check your answer by multiplying: 3dO X .25 =» 



In the problem \6.8 divided by\ .02 , you will have to multiply 

/62 by to\get the whole number 2 . The name we choose 

t6 multiply by is 



6.8 100 
.02 ^ 100 



\ 

When you are sure you understand^ this, you can save time in 
division problems like .021 6.8 . 



Count the decimal ^places in. tjhe divisor (.02) to find out what 



number you will multiply both 
two places to the right, you 
Simply cross out^both decima 
the right. ^ 



numi 
multJ 



5int 



ers by. To move the decimal point 
ply both numbers by a hundred, 
s and move them two places to 



X02.I6^80. 



Then divide as usual. 
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In this class discussion you saw that you can write a new name 
for a fraction that has a decimal denominator. The way this is done 
is to multiply the fraction by one. The name for one uses the same 
power of ten for both the, numerator and denominator. Once' you write 
the new name that has a whole number for the denominator, you know 
how to divide. 



Exercises 

Follow these steps to work each problem below. 

First: Find out what power -of 10 you must multiply the 
denominator by to make it a wliole number. 

Second: Urite a name for 1 using that pow^r of ^ 10 , 

Multiply by 1 , 



1. 



Thirds 
Fourth : 

Fifth: 
Last : 

Example ; 



Divide the numerator of the new fraction by the 
denominator of the new fraction. 

Write your answer in the blank at the right. 

Check your, answer by multiplying it by the 
denominator of- the fractiqn you started with. 



(a) 



_1_ iOO _ 200 
.25 . 100 25 



, , 12 
251100 

22- 
50 

^ ■ 



12 



.5 



(b) -I ^ 



(c) 




.2 



.£1' ' 



(b) 



(c) 
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(^) 23 



Be careful of -the decimal point in these. . 



(a) f2 ■ 



■ . - ■ . / 

; s ■ 8 - / 



^1' ■■ • ■, ■ (d) 




(e) # , 1 ■ . ,(e) 
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Divide. Remember: 'To get rid* of the decimal places 
in the divisor you must multiply both numbers by. the 
power of 10 . 

(•a) ^.6fi:^ 

(b) \09rB9^ 

\ 
\ 

\ 



(c) i.2rT35~\ 



(d) 2.^JTo 



(e) 



(f) ■ .aslTiiJ 



(g) i.SPtTF 



(h) /i5 .01900 
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Addition and Subtraction vlth Decimals 

When you add and subtract whole numbers, you are careful to 
write the problem down so that you add ones to ones, tens to tens, 
and so on. YoU have done this with whole numbers by making sure ' 
the ones digits" were lined up in a column. To add 33+9^ lk8 + 22 ^ 
you write: 

.33 - * . 



9 

ik8 



\ 



When you have to add or subtract amounts of money, you line up'' 
the decimal points\ ^ make sure you add dollars to db^lars, dimes to 
dimes and pennies tVWnnies. (You wouldn't write 1 dollar and 
1 dime in a column ^nd addl 1 and 1 are 2 , and you^^ have to 
ask, "Two what?") ' ' ' , . 



A 



Class Discussion 



When you write whole ntmibers ih a^noXumn, you.^;Line up the 

digits in ; place. You can ilkreiys think of a decimal 

point as being Just to the , , oq the ones placet, so you 
are Automatically lining up the ■ 



Ob add decimal nUmqers, you must be careful to keep the decimal 
points lined up, one dirfectly beneath the other. It is often helpful 
^to make sure all the numbers you are to add have the 3pme number of 
decimil places. If you want to add 3.8 and .009 } you caYj^t'move 
the d^git 9 the left, but you 'can put\ zeros after the 8 , 
because 3»800 is the same ntimber as 3.8' . You will write your • 
problem like this: ^ 

. 3.800 ^ \ 
>009 



■\ 



6h 
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A 



Bie-decimal point it your ansver must be lined up, too^ so that 
the sum has three decimal places: 3.809 . 

To subtract, you set up the problem the same way, 

Sample , 1|,37 - 3*259 

k,yj has only two decimal places and 3.259 has three.' 
Write k,yj as k.yjO ^nd set up the problem like this: 

if. 370 

Now subtract in the usual way. Kie decimal point in 
the answer goes directly below the other decimal 
points. ^ 
\ ' ^ 370 . \ 

li222 " \ 



1.111 



Exercises 



sbs 



\ 
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1. Add. Be isure to write' enough zeros at the riAt ta keep the 



\ 



decimal points lined up. Problem (a) is done for 



you. 



(a) ' .7 +'.Sk = ■ ■ \ l.3h 



(b) .719 + .382 = * 



\ 

(c) .853 + 



\ 



\ (d) .625 + .55 = 



(e) 1.002 + .0102 
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.70 
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(f) '.^ + a25 =■ 



(g) .1*07 + .32 + .07^ = 



Ch) 2,31^ + .6 + .72 = 



,1 \ 



<i) 1.05 + .075 + 21.5 = 



2. Subtract. Problem .(a) is done for you. 



(a) k.$ ^ 2.36 = 



2.24 



(b) W.134 - 16.78 = 



k.6o 
2>'36 

2..2it 



(0) .807 - .235 =' 



(d) .6k - = 



i 



'. ' (e> 1.216 - .i^38 = . 



(f) 14.273 - 4.39 = 



■I 



; (g) 7.28 - 5.542 = 
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(h) 1.005 - '.0326 = 
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Smnmary * t 

In this chapter you have learned -thfet any rational number can 
be named (?ither in fraction .form or in decimal fpra. Sometimes 
it is easi.er to work with fractions and sometimes it is_ easier to 
work with decimals. If you know how to do both, you can solve the 
problem the easier way. 



Class Discussion 
Suppose you are told to multiply 6k X .125 . You can do 



this : 



.125 

X 6k 



\ 500 
^ 7500 
8.000 

but if you know that ,125 = ^ , you can do this: 



= 8 



Suppose you have to add 

I 
8 



think ^ = .875, • ^, = , and 



aM ^ . One way to do it is to 
1 

2 = ^ • 



\ 



2.125 = 2^^ 



\ 



.875 
.750 

2.125 



In order to use whichever form is easiest, you must be able to 

find decimal names for fractions an<^fraction names for decimals. 

1 ' - / 
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Remember that fractions are division expressions, so to change 
^ to a decimal, you divide 1 by . ^ *^ 



It is useful Just to remember names \that go together for some of the 

* \ 1 . 

co&monly used fractions. If you know that ^ = .125 ^ for instance^ * 

2 1 / ' ' 

then to find ^ (which is also ^) you can just multiply .125 X 2 

and get .250 . ^ = 3 X .125 ^ | = 5 x .125 , and J = 7 x .125 • (Do 

you see an easy way to find ^ , now? is | X | , so 

l6 2 



or -0625 .) 



To find fraction iiames for decimals that do not repeat, you-^first 
rewrite the decimal as a fraction with the denominator a power of 10 . 
You remember that there are as many zeros in the denominator as there 
are decimal places. 



.125 n 



1000 



If '^you divide both the numerator and the denominator by 5 as long 
as you can, you djan simplify the fraction. 



.125 



125 
1000 



200 



1 



The tacst important thing for^you to remember alpout decimals 

that the decimal ^int separates the \ .| 

'the leci-mat from tHe part that i^ less than\ 1. Dijgits to ^he 
/ ' '\ot the decimal point represent whole nunbers, oxfA th^/ 



part of 



/' r 



of the decimal point represent whc^le nunjbers^ 

68 • ■ 
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farther they are firun the point, tHe 



^ the number Ihey 



represent. In the number' 6,000,000, the 6 means six million . 

Digits to the of the decimal point represent numbers 

that are less than 1 , and the farther they are from the point 
the smaller they get. It takes 1000 of these: .006 to 
make 6 , ^ 

With many problems, you can find out whether your answer is 
reasonable in order to check up on where yot; put the decimal point. 

In Ul.3 + 2,069 , the whole numbers are kl and . 

lour answer should be about k3 , because kl.3 is just a little 
larger than kl and 2.069 is Just a little larger than 2 . 

In 60.8 - 1.79 ^ the whole numbers are and , 

so your answer should be about because 60 - 1 is ♦ 

and 



In 5*63 X 2,1 ^ the whole numbers are J 
Your answer should be about , because 5x2 is 



In ^ 
5.1 



, your answer should be about 
divided by _ 



• because 



is 



Here are a few rules to help you with the exercises, 

1* 'When you add or subtract or compare decitfel'S, it^s » 
, important to keep the decimal points lined up, 

2, When you multiply decimals, you multiply as if they were 
wholev numbers. The answer has as many decimal places 
as there were all together iri the pijoblem, (Like the 
zeros in tie denominators, remember?;) 



3. Wh^n you -divide bj 



numbers by 



there ar^ Aecimal \Aake8 in the diVisor, 



I 

a "decimal^ you first multiply both 



the pover of 10 that Aas.,|s m^ny zeros as 



A 



^ 



'1 
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Ob multiply by, 10 ^ move the decimal point one place 
to the right. * 



ie-^y 10 , 



To .divide-«y 10 , move the decimal point one place to 
the left. 



Exercises 
Rename these fractions as decimals. 

(a) |. • • ' • . 

(b) I = - . 

(c) 1 = 

(^) . ^ - fv 

Rename these decimals")^ fractions. (Some of them you will 
need to simplify. ) 

s • 

(a) .6 V ■ ■ ■ 

y . ' •' ■ . 

(b,) .12 



(c) .i^5 . 
- / 

(d) .13 

(e) "2.077 

(f) .0031 



J 
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3« Write < or > in the_ blank to' make these true. 

(a) ^ .0197 .2 

(b) '7.6. 



. (c) kO.OOl 



7.75 

liD.OOll 



.9836 



k. Add. 



(a) 6.8 + 3.oh2 + 71 = 

(b) 21.007 + 32.963 + .18 = 



5. Subtract. 

(a) 7.9 - 2.5 =. 

(b) ^.3.0l^ - 1.562 = 

(c) 58-.079 - 21.2 = 



7. 



Multiply. 

(a) 39.1 X .001 

(b) 2.32 iboo 

(c) k2 X .01 = 

I 

Divide, 
(a) .09f^ 



(b) ^a.if^ 

/ 



(c) 1.81-3^ 
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Chapter 10. Decimals 
'Pre-Test Exercises • 

These ex^rc^ses areOike the problems you will have on the 
chapter test. If you don't know how to do^them, read the section 
again. If you still'don't understand, ask your teacher. 

1. (Section 10-9) Divide. • ^ * 

^ ' .10 _ 



(b) -1- = 
^ ' 1000 



2. (section 10-11) Multiply. 



(a) 


5.8 X lOo = 


(b) 


.022 ><; 21 = 


(c) 


.25 X = 






(d) 


X IQOO = 


(e) 


3 xy.i25 = 



3- (Sectior 



10-13) Add. 

(a) J 2.9 + 3.07 '+'29 + l.OOi^ = 

f 

(b) 1.25 + '.Ok6 + 3.87/+ .9 = 



h. (Section 10- 13) Subtract, 
(a) 3-'+5 - 2.15 = / 



(b). 8.1 - 3.125 = • 



: *■ 
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(S'^tion 10-12) Divided 



V s 2.8 

(a) 



(b) 



_26 
.02 



(c) 



• 56 



6. (Section' 10-9) 

.Write the folloving as decimals. 



(a) I 



(c) -II 
100. 



(d) 



3 



Decimal 



7. (Sections 10-7 and 10-lk) 

Write the folloving as fractions in simplest forml 

(a),. .35= '_ - (c) .i^ = 



(b) .625 = 



(d) .05 = ■ 
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8. . faction 10- 11) 
Pill the blanks. 

. • (a) ,25 X 60 is 

ft 

(b) .20 X 30 is 



/ 



lO-P-3 



(c). .05 X 535 is 



/ 

(Section 10-6) 
'Write < or > to show which number is greater. 

(a) .039 .Ol6i+ 

(b) .lOi^ .13 

(c) .0051 -.00512 , 



ERIC 
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1. 



Divide. ' 
36.8 



(a) 



(b) 



100 



2.9 

1000 



(V) - 



08 

10 



2'J ' Multiply. 

(a) .29 X 10 



(b) 1.8 X 2'.9 = 

(c) .82 X 100 = 

(d) .15 X* .23 = 

(e) 2.6 X 22 = " 



3. Add. 




(a) G\ + 2.5 + 3. 1*^7 + 16 = 



tb) 9.i^3 + .08 +.2.1 + U5.6. = 



ERIC 



75 



/ 



* Subtract. 
/ (a) 76.0V- 7.1 = 



"(b) 29.4 - 27.3$ = _ 



/ 



lO-T-2 



/ 



Divide. 

255 
.01 



(a) 



(c) 



3-2 



6. Write* the feljijwing as decimals. 



Decimal 
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(a) 
(b) 
(c) 
(d) 
(e) 
(f) 



1 

¥ . 
3 

1 
B 

1 * 
2 

100 

1 
5 



(g) •• 

(h) I • . 



76 



r 1 



. \ ■ 

\ 



•Write the following as fractions in simplest form, 
(a) -h^ - (d) .2=- V 



Fill the blanks. 

(a) '.35 X 200 is , 



(b) .15 X is 



(c) 100 X 18 is 



(d) .05 X 465 is . 



(e) .1 x>397 is 



(b) .375 = . (e) = 



(c) .8 = ; (f) .;i"5 = . 



Write < or > to show which number is greater. 

(a) .29 .289 

: » 

(b) .0l60i+ .0l60l)-l 

(c) .078 .061+ ' 

77 
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(section 8-6. ) 

FiU the blatiks so that^ the equation is equivalent to the one j^st 
befor^ it, 

(a) &c + 5 = 17 
• 2x = " 



X = 



(b) 7x - 10 = V 

i f 
= Ik 



X = 



(c) I X + 7 = 22 



'X = 



. X ^ 



(a, |..-| = 3 



= 1 



X = I 



\ 



• . • \ 

V 

'5. (Section" 9-10. ) " ' ■■ , . 

Construct a line perpendicular to "ab" at point P 
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6. (Section 9-5.) \ \ 

Draw a triangle vith two sides and the angle Whey form congruent 
*^ to the segments and pngle below. 




\ 



Now check' your answef-B on the next page.. you do not have them 



all Klght^ go back and read -ttie section again. /' 



^' 4 
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Chapter 11 
PARALLELISM 



\ 



Congruence (Revisited ) 



In Chapter 9 you learned that tvo figures arp congruei^t if a <jopy of 
one c^n be fitted exactly on the other. For exam^e^ if yoa make a 



tracing ix^, A ABC ^ 




\ 



and it fits exactly on A A»B*C» 




then'Ve sfey'that A ABC is congruent to A A^B^C* . In symbols we would 
write ' ' ' 

•V A ABC. s A A»B*C' 

i 

where the symbol is'^ad "is' congruent to". - 

Let us now review the methods we used to copy a triangle^sing ^only 
a cojipass and ruler. 



81^ 
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Class Discussion 

Copying a TriahgJ.e by SSS 

On Page^ you vill find a triangle to be copied . Part of the 

line in tHe middl^ of the page will be used as one of the sides of the 
triangle. Follow -^e directions and figixres belov to help you copy the 
triangle. 



(a^) Copy AB on to the line 
so that AB is congruent 

to Fb^. 




B' 



(b) Place the point of the compass 
on the vertex A' and set^ your 
compass so that the pencil 
'point falls on the vertex C . 




85 



B' 



(c) Place the pofht of the corapass 

on the point A* and draw an arc, 




(d) Place' the point of the compass 
on the vertex B and set your 
compass so t^h^it the pe|icil 
point falls on the vertex C\ 



\ 
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1 , 



(e) Place tKe point of the compass 
on the point and draw an 

arc that crosses the first arc 
you drew. 



(f) Drav the rh^ that starts at A 
and goes thivDugh the point where 
the two arcs intersect. Then 
draw the ray ftpm that goes 

through the same point. Label 



this point 





A' 



If you have been carefiil, Zi^ A'B*C* ^ ABC . 



It three sides of one triangle are congruent to 

the sides of another triangle, 

then the two triangles are congruent. 



ERIC 



This is--«alled the SSS (Side, Side, Side)' con^?ruence property. 
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Work Sheet 
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Copying a Triangle by SAS ^ 

On Page J.l-lg you will find a triangle to be copied. Part of the 
line on the page is to be used as one side of the copied triangle. 
Follow the directions and figures below to help you copy the triangle. 



(a) Copy XY on to the line so 
that XY is congruent to 






S9 



•ll-lf 



(c) Copy XZ onto the ray of' 
the angle you just ''copied . 




:/p' ^ 








h ; 


V *" 



(d) Draw Z^Y'. 



J? 




If you .have been careful^ A XYZ s A X'Y'Z' . 

^ ' . You can' see that 'although 9 triangle has three sides and three 
angles we neede'd only three of these '"parts"^ in this case two jsides 
and an angle, to copy the triangle. . * ^ 

I • ■ ■ ■ . • ■ 

If two sides and ,the angle they form of one triangle* 
are congruent to two sides and the angle they form of 
another triangle^ ^then the hfo triangles are congruent. ' 

yhis is called the SAS (Side^ Angle^ Side) congruence property. 

. '90 . ' ' 



Work Sheet 
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Iff* 



ERIC 



91 



U-lh 



Copying a Triangle by ASA 



Pn Page 11-lj you will find a triangle to be copiea\ Part of the 
line in the middle of the page is to be used as oiie side of the triangle 
to be copied. Follow the directions and figures below io help you copy 
the triangle.'' - ' - 

/?\\ _ - v-j 

(a) Copy PR on t9'.'the line • , ... 
SQ that PR is , congruent 



to- P'R'. 




R' 



(b) ^ Copy, / a ' at vertex ^ P* 





(c) Copy Lq, at vertex -R», 



p/^ ~ 
















- R' 
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Copying a Triangle 'by ASA 

Pn Page 11-lj you vill find a triangle to be copied". Part of the 
line in the middle of the page is to be used as one side of the triangle 
to be copied. Follow the directions and figures below .to help you copy 
the triangle. 

- " s • ■ 

(a) Copy PR on to 'the line , 
3Q that PR is , congruent 



to- P'R'. 




/ R« 



(b) ' Copy, Z a at vertex ' P'. 




»(c) Copy Ic at vertex *R*.- 




ya' ] 










. R' 
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(d) Label the point Q». 



If you were careful^ A PQR s A P»Q»R», 



You can see that all we needed to copy the triangle^ vas two 
angles and a common side. 



/ 



"if two angles and one side of one triangle are 
congruent to the corresponding two angles and one 
side of a second triangle^- then the triangles 
are congruent. 



'This is called the ASA (Angle^ Side^ Angle) congruence p. 
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Work Sheet 



Q 




/ 





. • 

pt 


• 


/ 

* 




t 

• 

t 

* f. * 
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Exercises 



1. Using the SSS construction, copy the triangle belov. Be sure to 
label the vertices. ( Vertices is tjie plural of vertex.) 
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Using the ASA construction, copy, the triangle below. Be sure to 
label the vertices. / 
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The Rhombus ( Revisited ) 

Recall that a rhombus is a four-si^ed figure with all sides being 
cong3:^lent to each other. Also, 

' the diagonals of a rhombus: 

(a) are perpendicular to each othe^ 

(b) bisect eacli other, 
and (c) bisect the angles at the end points of ^he diagonals. 

* 

The class act iyity"" that , follows will let you review how to use the 
rhombus to bisect a line segment and t^ bisect an angle. 



Class Discussion 

^1 • • 

To bisect a line segment, all you need to do is to build a rhombus 
around it so that the line segment is one of the diagonals of the rhombus. 
The other diagonal will do the bisecting. 

1. On Page ll-2c you will find a line seginent to be bisected. Follow . 
J, the directions and figures below to help you do the bisection; 

(a) If AC is to be a- diagonal 
then you must find V point 

B above the segment and a a • •C 

point D below the segment * ' - 

so that ABCD is a 3:;hombus. 



(b) Set your compass so that 
the opening is wider than 
half the distance from A to C . 




V 



97 



Put the point of the compass 
on point A and draw an ^ arc* 
{about half a circle) thatj 
crosses AC • 



Without changing your • compass 
, setting, put 'the point of the 
corap&ss on point C and draw 
^another arc so that 'it crosses 
the first arc you drew^ in two 
places. 



:9e 



U-2b 



,(©)• You now have located the point B 
above TAG and point D below 
AC . Draw W . 



(f) Draw 'ND ,m , BC , and CD 
. . -The figure ABCD ..is a rhombus. 
Label the intersedbion of AC 
aM BD with the, letter M • 





Because you knov the diagonals of a rhombus bisect eafch other, 
you have, by "building a rfiombus "around AC", bisected it at M 
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On Page ll-2f you wili fina an angle to l?e bisected.^ j'olJow th? 
directipns and figures below to help you do the bisection. 



(a) To bisect Z x let it be one 
of^ the angles of a rhombus. 



(b) Place the point of your 
conipass on point B and 
draw an arc cutting both 
rays of the angle. This 
locates points A and < 

4 ^ 




B ' 




(c) Without changing your compass 
setting, pl^*e-the point 6f 



th€ compass on point A 
d!raw an arc. 



and 



(d.) WHjhojut ^hanging your^ompass 
setting^ put the pointy of the 
\ compass on poin-^ C anfl draw 
an arc crossing the arc you 
have Just drawn. , You now- 
have located point D . 



ll-2e 



'B 




/ 



(ey Draw AC , BD , ^AD / arid .CD 
The. figure ABCD is a rjiombus. 




V 



Because you know that the diagonals of a rhombus. 'bisect €he angles 
at their end points, you have, by '"building a rhombus around Zx", 
bisected it, ' ' 
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Exercises 



Bisect the angle below. 



Bisect AB 



B 



\ 




You know that the diagonals of a rhombus not only bisect each other 
but als\are perpendicular to each other. Draw a line segment 
perpendicular to, , . 

\. ' ■ p • - ' 



•Q 



lOJi- 



« 

■■ . ' ■ "\ 11-3 

Parallel Lines Id the Plane 

# . _ * 

You. have seen many exaH^les of parallel lines. ' For exanqple^ the line 

on a ruled sheet of paper are parallel and they' are all perpendicular to 

the edge of the paper. 



The rails .of a railroad track are parallel and they are both perpendicular 
to the ties. 



UJJ II I 



l-Then we think of examples of parallel lines it almost always includes 
thinking about perpendicular lines. In the class activity that follows^ 
you will learn how to construct two parallel lines by making them 
perpendicular to a third line. 'As you might guess^ we will use the 
rhombus to make this constiniction. 




Class DlscussiOD 



On Page ll-3d a, line has been drown for you. .Follow the directions 
below to construct two parallel lines that are perpendicular to the 
drawn line. 



(a) Place the needle poi^t of your compass 
on 'point A . Without .chajaging your 
compass setting^ draw an arc that inter- 
sects £^ above point A and an arc 



below point A 



that intersects 
Label the points of intersection B 
and C . 



W 




(b) Open your compass so that it is 
wider than the distance from A 
to B . Put the needle point 
on point B and draw an arc 
(about half a circle) that 
crosses £^ . , 
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/ 

(c) Withcjut changing yout coDopas^ 
'settling^ put the needle .point- 
of .tlie doiz5>ass on point ^C^' 
and draw another arc that 
.crosses the fir^t arc you drew 
in two places. * 



J 




(d) I<?bel the points where the 

two arcs intersect D and E , 
and draw the line that passes 
through points ■ D and E'. 
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(e) Now let us look at the figxxi^e'you just finished const ructiiig. If 
' we were io draw W , W , CE , and , the figure would be a 



rhonibus^ -^^^ ^ 




/ 



We know that the diagonals of 'a rhombus are perpendicular to each 
other ♦ We also know that the diagonal W is part 'Of-.t-fee line that 
passes through points D and -B- Therefore^ ..^j' i^i" 
perpendicular to . The little " Q " at the point where 
the two lines intersect is used tp-'show thajb the two lines are 
perpendicular to each other. 

(f ) New construct a line through point W that is perpendicular to . 
Use the same method you -just finished. Using - 

' When you have finished you will have constructed two lines 
perpendicular to Jl. and these two lines will be parallel . 
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Exercises 
^— . 

1. Pictured to the right are 

• three lines perpendicular 

to a fourth line. In symbols 

we use " i " to me^n * 

"is perpendicular tOj"^ and 

" II " "*f to mean "is parallel to". 



Ca) Is SL^ II 'i^ I 



(b) Is II ? 

(c) Is II ? 



IL 



IL 



2. " Conoplete the sentences below. Use tKe drawing above to help you. 

(a) Two lines perpendicular t^o the same line are 

to each other. ■ * - - ' 



(by Two lines parallel to a third line ar6 
each other* 



to 



Suppose we have a line t,^ 
and a point P not on . 

(a) How many lines do you 
tWnk can go through P 
that are parallel to 4^ ? 



Tb) How many lines do you 
think can go through P 
that are perpendicular 
to k ? • 



T 



P 



BEAINBOOSTER. - 

A line separated the plane into two regions. Into how many regions 
do two, linfes. separate the planfe: 
fa), if. the lines are parallel? 
(b) i^ the lin^s* intersect? 
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Rectangles . ^ ^ 

\ ■ ^ . . . 

The drawing below is like the figure you constructed in ^the last 
claes activity-; ' . • ^ 



1 ^ 



T 



We pick a ppint on , - say point A , and by building a rhombus ^ 
we construct a line perperit^ular to ^at point A , 'and intersecting 
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The figure *outli6ed with the dark line is called a rectangle . 
.Hotice that, and . nig are perpfndicvilar to } therefore m^. 
and ^ must be paraJLlel to each other, 



: 


• A 


■ ■ '\ 


' ' . ' ■ .. 

r' ' ' 


J '. ■ , . L 

« * , 

:3 : r 


^ 









•By rooking at the way the alDove rectangle was constructed you see , 
why; we say the ^following things- 

In a rect;atJgl'^>j^' ^ ^ 

(a) the four angles are all right angles ^ - / 

and (b) opposite sides are parallel . 
It is also true that opposite sides are congruefit. 

If we .continue to .draw perpendicular lines at points B C , D / and vE , 



J 



I 



i 



B 



ji. 



E 



x: 



you can see that many rectangles have beeil formed. As opposite siSes of 
a rectangle are congruent^ then all of these segments are congruent to 
each other* 

112 
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This fact now lets us say: 



the perpendicular distance between parallel lines 
is the same everywhere > 



* ^^Q-ss Discussion 

Earlier in this chapter you learned that if 

three sides of one triangle are congruent to - 
, -three sides of another triangle^ then the two- 
triangles are congruent, (SSS property) 

Ve will ncfw use this idea to show that if ^ou draw a diagonal of a 
rectangle^ the two triangles formed are congruent. 




We .will -agree that a line segment is congruent to itself . 

1. Because 'figure ABCD^ is a' rectangle^ ^3 = 

2. Because figure ABCD is a rectangle^ AD = 

3» Because a line segment is congruent to itself^ AC = 

' Then^ 'by the propeirty of triangles^ 

: • ^ ' A ADC 9? 
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'Exercises 



(a) Co,nstruct two lines p'assing through points ' A and B that 
are perpendicular to nij^ . • 



B 



(b) NOV ;pick a point on one of the lines you drew perpendicular to 
V 10^ and construct a line pal»allel to . 

(c) What sort of figure has been formed? ' ' 

(a) Bisect each side of the rectangle below thus finding the midpoint 
of each side. • . ' 



(b) 

(c) 



Draw line segments from one midpoint to the next. 

What kind of figure is formed? 

lllf 



T 



.1; 



3' In t6e rectaiigle below/ point M/-4s the Mdpoi-nt of side AB\ 




Try to give good reaso'tis why A ADM = A BCM 
Hint: Use the SAS congruence property. 
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V The Protractor' 



^T^e instrument -pictured below is called a protractor > 





It is .used to measure angles.' Its semicircular sc^le^( semi circular me&ns 
"half a circle!') is divided into l8o . coxigruent angleis. 

, To measure an angle you place the protractor on the angle so that 
pdta^ P on the protractor lies on the vertex of the angle ^ahd the edge 
of the protractor lies on one ray of the ^ngle, . - ' 




Now find *the mark on the protractor that lies on tB'e other ray of 
the angle. Tlie number assigned to this mark is the measure^ in degrees^ 
of Z ABC . In the picture above- the measure o'f / ABC (written 
m Z ABC ) is 30 . ^ 
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'CXas's Discussion 




Use the^ figure a'bove to answer the following questfbns.^^ 



What is the measure of Z x ?' 
Miat is the measure of / y ? 
What is ,mZx+mZy? 



Notice that can be thought of.'^-as being ma.(Je 'up o:? two rayS; 

and . Because a line can be thought of in this way^ 
mathematicians ofteh call a line a straight angle , *What is the 
measure of a straight angle? • 




; . ll-5b 

v5. You know tiaat the aiagonals of a rhombus are perpendicular "to e,ach 

other. ^ You also know that the four angles formed hy the -intersedtion 
. * of the diagonals are all congruent to each' other. - • - / 




: .(a) 

f 

•(c) 
■ '(d) 

o 



In the figure ab6,ye, we know that Z w , Z x , Z y , .,and I z 
•are. all congruent. If the m Z k + m / w = l8o , -what is' 
the measure of' Z w' ? - of Z x ? 



5 - 



Whalj. is' the measure of I z 1 

Wiat ;JL-s the me&sure of / y ? 

I w , /.X , l^y ] afid Z z are all j angles. 
'''''' '(what fcLnd?) 

<;<5ii]plete thlQ^ .seirtence. 

^^f twd'lfries iirCersect and the^four angles formed are" 
, all congruent to ^acK othei?, then the two lines are 
. ' - to each other. 



1^ 
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1. 



Exercises ' ' 

* ^^^^^^^^^^^^^^ 

In the figures belov^ the measure • of -one angl^ is given to you. 
Find the measure of the oth^f angle. , " 

la) . ^yZ-^^ (t) 



m Z X = 



m Z y = 



(c) 



z 90 



Dl Z Z = 



120 /x 



ia Z X = 



- (e) 



,z\l30 



m z = 



(f) '\ 



50 \w 



til Z W 



2* In the figure to the right ^ what is 
the sum 

*mZw+mZx^+mZy + inZ^? 




3. in the, figure ,to the right ^ is 
perpendicular to aS* . What is the 
measure of this .angle? 



BEAIMBOOaCER, 

4. Find the measure of Z y 
m Z y = 



B 
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Vertical Angles ' 



Jn the last lesson you found that. if two lines intersect and the four 
angles fortned are congruent to each other then the lines are perpendicular 
to eeicb other. 



4, 



The angles forced are called right angles and the measure of each is 90 . 

Now let us look at two intersecting lines that are not perpendicular 
to each other. ' ' ' ' 



Class Discussion 




Use the above figure to help yqi|^^_aaswer the questions that follow. 
1. 120 + 6o = .. 5. 6o + m Z b = 



2. 
3. 



120 + m Z a = 



m Z a = l8o" - (• 
m l a. = 



6. m Z b = l80 - (_ 

7. m b = 



120 



^ From there zeroises we find that • . - 

« 

m Z a = 60' and m Z b = ISO . 
This shows us that when two lines intersect the opposite pairs of 
angles have the same measure. Angles formed in this way are called 
vertical angles r ^ 




< 



L a and c are a pair of v ertic al angles and ' Z b and Z d are a 

f — 

pair of vertical angles. ^ . . - 

We can show you that . ' 

' pair of vertical angles are congruent . 

Keep in mind that when we talk about the njeasure of an angle ^ for example^ 
m Z a- ^ we are talking about a number. ' • ^ " 

In the drawing above : / 

(a) m^a + mZb = l8o and mZb+mZc = l8o . 

(b) m / a = 180 - mZb and mZc = 180 - m Z b . 

Now^ since I80 - m^Z b is another name for both m Z a aj3d m Z c ^ then 

, ^ m'Za = mZc.' 

By the same process ^e could show that m Z b = m / d '. 
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Exercise's . 



1/ In each figtire, find the measui*e of Z x and Z y . 



m Z X' = 



^ (b) 




m Z y = 

V 



m Z X = 
m Z y = 

m / X = 
m Z y = 

m I X = 
Z^ = 
m Z z - 



2. What is the measure of each angie formed by the intersection of the 
diagonals of a rhombus? ^ 

3. (a) The meai^ure of each angle of a rectangle is 



(b) What is the sum of the measures of the angles of a rectangle? 



BRAIKBOOSa?ER. 



h. Pictured below is a rectangle with one diagonal d:^^m^ thus forming 



two triangles. A 


-ix- 








z 




r 



B 



Make a guese as to the sum: • mZx+mZy+mZz = 
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Transversals 

Sifppose that we have two parallel lines, and , .intersected 

by a tlpi^ line, t • * 

t 




The line t is called a transversal of 



and 



Nov, if ^ we draw line segments at points A and B , pei^endi-cular 
to and , then the figure formed is a rectangle. Segment AB 

of th'<g transversal now become,s the diagonal of the rectdngle MCB, 










— ^ ^ 




1 

4 

1 ^ 










- ri • 





B 
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In an earlier lesson you ?howfe^ that if a diagonal of a rectangle 
is. drawn the.n the two triangles formed are congruent • This tells us 
that in the drawing above 

.mZa=fli/a* 
and ' m / b = m Z b* . _ 

Pairs -o-f angles locat.ed like a land 'Z a' * or Z b and Z b* are 
called alternate interior .angles , and they alwsfys ]jave equal measures .' 

" 123 ■ , , ' ■ 
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5. 
6. 

7. 
8. 
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Class* Discus sion ' * 

^ * — , — — 

Use the drawing below to answer the questions that follow* 
and ' £^ are parallel. 




1* Because vertical angles have equal measure, m Z ^ == 



Z e and Z c are a pair of alternate interior angles. Therefore^ 
- m Z c = > . 

m Z ^ = . • 

m Z f = . ' • ^ 

m Z d = , 



m Z b = m Z d . Why? 
m Z f = m Z d . Why? 



In the drawing below, £^ and. £^ are parallel. Find the measure 
of each angle named. f^S^i 

a 

" b 



(a) m^ c = 

(b) m Z e = 

(c) m Z g = 

(d) m Z f = 




-4- 



(e) m Z a = 

(f ) m Z b = 

(g) m Z d = 
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Exercises 




(a) m Z a = 

(b) m Z b = 

(c) m Z c = 

(a) m z a = 



(e) m Z e = 

(f ) m Z f = 

(g) m Z g = 



In the figure below and ig are parallel and and 

are parallel. Mark with an "x" all angles congruent to Z x 
and with an "0" all angles congruent to Z 0 • 




125 




3* The figure to the right, is a rectangle 

(a) m Z y = 

(b) - m Z X = , 

(c) m Z z = _. 



BEAINBOOSTER. • , 

k. Find the measures of Z b and Z c . ' 



(a) m Z b = 

(b) m Z c = 



. 7 
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Triangles 



By now you have^ probably figured but that the sum of the measures 
of the angles of a triangle_ is. l8o We will perform an experiment 
that should convince 'you that vthis is "^rue. 



2' 
3. 



•, ^ Glass* Piscussien * * ■ . 

On Page li-8d is a worksheet with, a triangle drawn at the lop pf the 
page and a line drawn at the bottom. Take this sheet out of your 
notebook. * ' - 1 ' 

With a pair of scissors, carefully cut out the triangular region. 
* <#• . • . 

Now tear off (do'^not »ctit with your scissors) each corner of'^tfie 

'triangle. ;u-i- 

> ^ • " : ♦ . 

On the line drawn &t the bottom of your work sheet, place L 3 
so that one side lies pn the. line. - - 




5. Now place L 2" -as is shown Ijelow. ' 



6. 



0 

ERIC 




If you have Tseen careful, ' L 1 should fit between ' Z "3 ' and 2 , 
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?• ■ The sum of the measures of these three angles is the same as the 
measure of a .straight angle . What is the measure of a straight 
angle? 



Let us summarize what we just did. ' 

We took a cut-out triangle and tore^off the corners. 




9- . 



Then we put these torn-off corners together. 




When placed together the sum of the measipr^s of the three angles is 
the same as the measure of a straight angle^ ^1-oh ^we know to be l8o . 




er|c 



The sum of the meapures - bf the angles £f a triayljgle i s l8o 
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BEAIHBOOSTER. 



J 



.35^ 



1^0 



31. 



(a) m Z X = 
(fc) m Z /= 
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Work Sheet 



Il-8d 



Y 
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Parallelograms 



Class" discussion 



Pictured beloV is a triangle with side AB bisected so as to find 
the midpoint M . ^ - ' 




Take'-s^iece of tracing paper and carefully make a tracings of ^ ABC 
Use a straightedge. Mark point M' OQ^our tracing. 

Without removing *your tracing paper, stick the needle point of your 
compasQ througir^he tracing pa^er .at ^pqint and into point M . 



Now turn your tracing pape 



* and point A'* falls o;i poi|iit B 



r so that point 3^ falls 'on. point A 
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We now have a new position for point C which we will call ^oirrt 
D., : : -B 




A C 
The figure formed by making this turn is called a parallelogram . 

Class Discussion 
In the figure above, ^ » . 

(a) mZ.a+mZb+mZc= ; 



(b) nr Z a' + m Z b' +-in 2 6' = ' . 

(c) From-jlour answers to (a) . and (b) what would you say was 
tie sum of the measures of the angles of a parallelogram? 



In'tSie figure above, Z c is eajc^ to be opposite Z c' and 
Z DB; is said to li^e opposite 2 CAD . 



(a) 
(b) 



Js it true that , mZc=mZc' ? 



Is it true that. m Z /a + m Z b' = " m Z a' + m Z b 



(c) 1 From your answers to (a) ^ and |b) complete the ' following 

statement: j 

f 

The opposite angles of a parallelog ram are 



m measure. 



I 



Jn the figure, above', 

(a) Is it true that AC ^ 15 t 

(b) Is it true' that AJi ^ ? 

(c) Complete the following sentence: 

The opposite sides of a parallelogram are 
in measure. ' • 



i 
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To Bimnnari?e: 

In a parallelogram: • - ^ • ' f 

(a) , ^opposite sides are equaj in. measure. 

(b) ." opposite -angles are/^qual in^ measure, 

(c) the sua of th^ ^measures of the angles of a parai^elogram 
/ is 360 . , . " 

(d) it is 'also true that (as Vou would suspect) the opposite sides 
-of a parallelogram are. parallel to each other. 



focercises 

1. Th?' figure to the right is a 
parallelogram, 
(a) What is the measure of 

1x7 _; 

i\) What is the me^isure of 
• - Z w^-f ^ y ? ^ " . 

(c) If. the measure of BC is 5 ; 
' ' what is the measure of M ? 




(d) If the measure of AB is 8 ^ 
' » what is the measure' 6f CD ? ' 



2. The figure to ^ the right ia a *" 

parallelogram. w , and Z 2 are 

a pair of alternate interior angles 
» -(<<■■ ■ ' " ' ' 

and Z |X and .-Z y 'are* a pair of 
alternate interior angiea . 
''(a) 'I^ m'^Z'W= 30, what is ■ 

m I z i 

(b) ir' m Z y = what/is - 



ERLC 




, m 
(c) If 



Z X 1 



*Di Z a.+ m Z b = 220 , what must! 
these angles j 



be the measure of each of 
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3« The figure below is a rectangle. 

• . A . ' ■ 




J - 




• 








C 


■c 




— • — 

E 





B , 



(a) Draw BE . ! 

(b) Suppose you ve^ to cut along BE and slide the triangular ' 
piece EBD so that BD "butted up against AC What kind 
of figure would , be formed ? ^ 

(c) Make a tracing of the rectangle above and do the experiment. 



BRAIHBOOSPER. 

h. The figure below is a parallelogram with one of Its diagonals 
drawn in, ^ , . 

C . * D 




Use the sfeS property of congruent triangles and show (by writing 
a few sentences of .e^cplanatiom) why ^ 

A ADC ^ A ADB 
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Pre-Test Exercises 



Listed below. are the types of problems and constructions you will 
have on the phapter test, 'If you don^t know how to do them, read the, 
section again,^ If you still don^t understand, ask' your teacher. 

• ' ' * 
1. .(Section 1-1-3. ) - - ' 

Comstruct a -line through point P parallel to 



n 



S. (Section 11-3.) 
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Hdw many lines can pa$s through point P tliat are 



) parallel, to ? 



(if) perpendicular to £^ ? 
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(Section U-3.) 

The symbol "11" means " 



(Section 11-4. ) 

In the figure below, 11 i„ 

* 1 2 



T 



E 



□_ 



J 



1 



tL 



J 



JlL 



a. 



B 



(a) Segments Se ^ CD.^ EF , and GH are all 

' — ^ 

to each other. * • - . 

*(b) Segments AB '/ CD ^ p ^ ^and GH are perpendicular to bo.th 
and ' . , 

'*(eection*"ll->0 ' \ " ' 

The figure below^ is a rectangle with a 'diagonal Atavn. * 
A . . 




Fill in the blanks with the coj;^ect answer. 

(a) ps' . ^- , \. . 

(b) AD W •. . 

(d) !rh^n, |by the SSS: property of triangles^ 
A ABD s* - " - ■' *. 
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6. (Section 11-k. ) 

The figure below is a rectangle. Point M" is the midpoiirb of 4B . 

• C ^ 




The following congruences are true. 

"(a) • ' M^m 
(bj Z M/U) s Z toe ^ . 



AD s BC 



By th^ 



congruence^ property/ A AIM ^ A BCM 



7. (Section 11-5.*)' 

The measure of a straight angle ±b 
' . * * * • * 

8. v(Seabioji 11-5.') 

In the flgUr.^ 'to the right ^ 

J . * . . ' 

what* is the measure of 



"9,/ .(Section--ll.-5. ) "'C.. . 
in i;h^ f igvure. t'o ■•tke idght, 
- Z ^ ./Z x./Z .-and" Z z 
^ • are ail congruent to' each . 
pther'. '.Thep lOj^' must be 



-to. ' 



'•V. 
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10. (Section 11-5.) 

In each figure, find the measure of Z x . 



• (a) 




m Z X = 



(b) 



XI 



m Z X = 



(c) 



m Z X = 



X \120 



25^^ X 



m Z X = 



11. (Section 11-5- ) 

In the figure to the right, 
(a) What is the sum 

mZx+inZy+mZz+30 ? 



*(b) What is* the sum 

mZx-+inZy + inZz ? 




12. I (Section 11-6.) 
/ . Any pair of vertical angles are 



13. (Section%ll-6^. ) ^ 

In'each'Tigure, find m Z x and in Z y . 
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m Z X =f^^ 
m Z y = 



m Z X 
m Z y 
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Ih. (Section 11-6.) 

The figure below is a rectangle . 




mZw+mZx+mZy+mZz= 



15. (Section 11-7.) 




In the figure above, Ji^ \\ £^ . ^ \ . . > 

(a) Name a pair of alternate interior angles ; 

(b) Alternate, interior angles have 



measure. 



16. ^ (Section'll-T.) 

Use the drawing at the right, 
. whejre j| , to find the 
following measures* 

(a) m Z a = _^ » 

^ (b) m Z b\ = ^ 

(c ) m Z" o = . ' 

(d) m Z'«3 = ■ 
'(e) ra I e = . • 

• (f ) m Z- f = J ^ 

<' (gJ raZ 6 - : ' 
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17. (Section 11-8.) * ^ ' 

(a) The sum .of tha measures of the angles of a triangle is ' 

(b) This is the same as the measure of a * angle. 

, , «- > 

/ 

18. (Section 11-8.) 

In each case find the measure of Z x . 



(a) 




(b) 



m Z X 



19. (section .11-9. ) 

The figure below is a parailelogram. 




m Z X = 
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(a) , m Z w = m Z • 

(b) m / ' = ffl Z X / 

(c) « Opposite angles of a parallelogr'am are 

in measure. • . 

(d) ' AD s _\ 1'"'^^ 

(e) ' ^ • ' 



s DC 



^f) , Opposite. -sides of a parallelogram are . 
in measure. . -■ - 

(g) AD 1! ^ ' . \ : ■ 

(h) 



AB 



(i) Opposite sides'of a par-allelogram are 

(j) mZw+mZx+mZy+mZz = _[ 

lU. 



TEST - 



1. Congjiruc^ a line through point P parallel to £^ . 



\ 



m. 



1 . 



■ P' 



' *e. f How many line.s can pass tjiraugh 
^'^point P ^that are: ^ * 

Ca)' parallel to Jl^ ? 

' /(b) perpendicular to ; ? 



, 3- ' If *wef want, to vrite in symbols J:'hat Jl^ is ^parallel to ve 



would writ,e: 



^2 • 
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k. ■ In the figure below, is parallel to so: 



1 




L 




L 


L 


L 


• U 




I 





(a) all of, the perpendicular iMe segments are 
4 to each otjier. — — 

(b) and are everywhere the 



distance apart. 



5* The figure below is .a rectangle with a diagonal drawn- 

' \ A > B 




(a) AD s 

•k ■ 

(c) AC = _. 

(d) Theft, ,by th^ 



property of triangles. 



s A 



6. The figure below is a rectangle. Point M is the midpoint of 
AB ? thus MA = iffi . 



MA s MB 
= .Z. MBC 



(a) 
(b) 

(c) _ 

(d) Then, by the 

■ A 



M = 




A M , B 

congruence property, of triangles, 



= A 



IU3 



7. , If an angle"has a measure of l8o , thed the angle must be,a\ 




angle. 



8. In figure tojthe right*, if 
is perpendicular to 
then angles w , x , y , and z 
must all be 



to each, other. 





* 










.. y 


z 











9* In each figure below, find the measure of :l x 
(a) - - ' .(c) 




m Z X = 



(b) 



m Z X = 



(a) 




_ I 



10. .In the figure to the right 

name a pair of verti-cal angles. 

• Z and Z • 



ERIC 



11. In each figure find m Z^'x and m Z y 




m Z X = 
m Z y = 




-f 



127- The figure below' is a ' rectBi%3^ 













' » ^ ' 

y ^ ' 


z' 












The measure of each of the 


arlgles . w , 


X- , y , and 'z i is 


. In '.the figure ."below 11 

y / - 1 " 

interior an^lei?. 

and 


. Name ^ pair of alternate, 

« / 


^ r- 










a 


c 




4 











llf. ,^se the drawing* at the right, 
whei^s Jt^ II / to find the 
following measures. 



(a) 


m Z a 








d) 


m Z b 








(c) 


m Z c 




i 


r 


'(d) 


m Z d 








(e) 


m Z e 








(f)' 


m Z f 








(g) 


m Z g 










In the tijgare below. 




iaZv+mZx+mZy' = 



In each case find the measure of I x . 
(a) ' /x 20Z^ ' (b) 




m Z X = 



m Z X = 



The figure below is a parallerogram. 
B 




A • 




(a) .Name two angles that have equal measure. 

_Z and-_Z 

(b) Name two line segments that have equal measure. 

and - 

(c) What is the sum of ' the measure^^^f 'the angles of 
parallelogram? ^ \ 



\ 



4 • 
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CHeck ^ Your ^ Memory ; Self -Test 



(Section 7-80 

Finish the followij:^ tables to show the outcomes from tossing 
three coin^. 



^ 1 

First 
« Coin ' 



Second Coin 





H 


T 


H 


/ 




T 







First 
and 
Second 
Coins 



Second Coin 





H 


T 


HH 


'HH2 


"HHT 


HT 












\ 







For three (^oins: 

(a) P(2, heads) = 

(b) . P(at :.eafet 2 heads) = 
(e), P(no liea^s) = 
(d)' P(at lea { head) = 



(e) Without making another table, find the probability of k heads 
- if you 'toss ,k coins. 



(Section .8-7.) 

tfetch each equation on the left with an equivalent equation on the 
rigljt .by, vritixig' the correct equation on the line. 

(a) ,53c.ci-Tf^"3 ' 

" ^ >^ ' ' . , ' ' " .5x ='"5 



(b) ^ 1 0 = 5 



X = 



7 

I 

3. 

/ 



(Section 10^2.) 
Divicle. 

(a) ipmt 



(c) 5f] 
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(b) 2513550 



(^) 8f95o5 



4. (Section 10-9.) 

Give "%he^;aeciinal name for each number.. 



\ 



(a) 



(b) ^ = 



(c) 



(f) i = 



\ 



(Sections 10-11^ 10-12, and 10-13 »). 
Find the answers.. Watch the signs I 

--^395 + 2.14 = ' 
(b) 3.15 - 2.786' =J. 



(c) ♦07 x^^5 J = 



ERIC 



-; r^. 



Now check your answers on the riext page. .If you do not hav«.*rtifem all 
right, go back and read the section again. • - 

.■'jJ*J . I 



Anders to Check Your Memory ; > Self -Test 



Cpin 

/ 





Second Coin 






' Third 


Coin 






T 






H 


T 


H 


HE ; 


HT 


fi 

First 
iand ' 
Second 


/hh 


HHH 


HHT 


T 


TH 


TT 


HT 


,HTH 


HTT 




' TH 


THH 


THT 








Coins 


TT 


TTH 


TTT 



(a) P(2 heads) = | . 

(b) ' P(at least 2 heads) = ^ or i 

o 2 " 

(c) P(no headsj = ^ , 

(d) P(at least 1 head) = ^ 

(e) If you toss k coilis^ P(l^ heads) = ^ 

^ 2 2 2 2'' 



(a) 5x + 7 = "3\ 

5x = "10 \ 

(b) 5x + 10 = 5 

5x = "5 

(c) I X '^.3 = 5 



2^ = 2 



(d) i X + ='9 



1 

2^ 



= -5 



(eK.|V-^r-3 
' " - • X = 6 



li+9 



f 



i. -(a) 7 



6 9 7 ^ 



(b). 



1 3'8 



'25 IsVTo 
2 5 0 0 

9 5 0- 

7 5 0 . 

• 2-0 0 
. '.200 



Cc) 5 



(a) 




8-.n9'6.o 8 



(b) 
(c) 



1 
2 

1 

5 



.75 
.5 

.125 



(d) 1 = 



(e) 



10 
1 



2.5 
.9 



5. (a) .395 + 2.1h = 2>-535 



(b) 3.15 - 2,786 = .36k 



(c) .07 X .5 .= .035 



(d) ^.,0 



X. 
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